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(54) Gas Turbine Engine Fuel 
System 

(57) The fuel system includes a 
positive displacement hydraulic pump 



(17) driven by the engine and 
associated with a pressure regulator 
(1 7a), the pump delivering hydraulic 
fluid at constant pressure through a 
pipe (24) to drive a positive 
displacement hydraulic motor (1 8) 
which is coupled to drive a positive 
displacement fuel pump (15) which 
supplies fuel to injectors (4a) of the 
combustion chamber (4) through a 
control system 28. The system is an 
emergency system, fuel in normal 
operation being supplied by an engine 
driven pump not shown. 
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SPECIFICATION 

Aircraft Gas Turbine Engine Control 

aa 7!!i S j nVenti0 . n re,ates to the control of aircraft 
gas turbine engines. 

'» The conventional control of an aircraft jet 

propulsion engine comprises essentially a fuel 

pump driven by the engine and delivering to a 

flow regulator which is operated as a function of 

1 0 HIT Parameters so 88 1° Provide for the fuel a 
O passage cross-section necessary for supplying to 
the combustion chamber of the jet engine the 
appropriate fuel flow. 

Assuming that the regulator is normally 

1 5 S at Variab,e P ress "e. it is not possible to 
1 5 obtain, in general, an exact dose, except by 
associating with the regulator a control valve 
which maintains a constant value of the pressure 
ft» -t , r ° SS tHe re 9 u,ato '' bV controlling a by-pass 
20 1° h ! entrv thereto - ,n m °dem jet propulsion 
20 engines, the control system must provided bo™ 
the control of the section of the jet nozzle and \he 
control of the flow of fuel for reheat Sut is 
provided); some systems also provide hydraulic 
25 JEfT f ° r I h ! supplv ° f service devices of the 
turned 0 ' ^ ""^ ° n Wh,ch tha * - 

a i^ennfnnT 01 8ySt6ms are V8ry c °r"P'ex. When 
alMn th« r« T PnSe . 8 SUCh 8 Contro1 - and fl bove 
™ ; no ?nJ I a " ! irCraft e O ui PPed with a single 
30 engine, it is essential to be able, if necessary to 

control I system. It is possible to envisage use to 

reauZ J n mecnani «' d '™ct control of the flow 
regulator, by means of the pilot's control lever 
35 How e tnis d . rect comr( P wi|( no P Xi°te in 

th. i« ar ' 3 the kinema tic chain driving 

the fuel pump. It is thus desirable to be able to 
provide for a complete emergency control. 
An nrn „ C , CO I din9 to the P r «ent invention there Is 
40 provided a control device for an aircraft gas 

Sumn H 6 i n9in ! C T priain 9 8 fi rst. self-regulating, 
pump driven by the engine and arranged to 
deliver hydraulic liquid to a hydraulic volumetric 
^otor coupled to a volumetric fuel pump, the self- 

45 regulating pump including regulating means 

arranged to vary the amount of the delivery so as 
to maintain the de.ivery pressure to a conSan, 
value and the fuel pump serving to supply fuel to 
injectors of the combustion chamber of the 

50 engine through the intermediary of a flow 
regulator. 

Further, according to the present invention 
there is provided a control device for an aircraft 
™™ ■ * 8n9ine comprising a self-regulating 
55 pump incorporating regulating means arranged to 
ma.nta.n the delivery pressure constant, means 
providing a connection from the self-regulatino 
pump to a hydraulic volumetric motor coupled to 

60 TrZlnaH l U T tfiC fUB ' Pump and 8 ,,ow regulator 
%*i „ 9 l ° b ! effected between the volumetric 
fuel pump and the fuel injectors of the 
combustion chamber of the gas turbine. 

The self-regulating pump may be, for example, 
a pump of known type, comprising a cylinder 
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65 arranged to rotate parallel to its axis, with a rina 
of bores in which pistons move and of which the 
rods abut against an inclined place, associated 
with a drive actuated by the delivery pressure in 
order to vary the inclination of the plate. This 
70 P"rnpmayalsobeapumpofthe"Hele-Shaw" 
type with radial cylinders of which the piston rods 
abut against a cylindrical eccentric surface 

ore^I? 8 drive 8Ctuated b * th « d e«very 
7* The h « ° rder t0 C8use thB eccentricity to vary. 
75 The delivery pressure of the self-regulating 
pump is thus maintained constant in spite of 
venations ,n the rotational speed (which is driven 
by the jet engine) and of the amount of the 

80 Stows that q tn i e ri re I ,?Uired by tHe hydr8U,ic m ° tor - * 
80 roiiows that the delivery pressure of the fuel pump 

is also maintained constant. The delivery of the 
volumetnc fuel pump is, in fact, proporttanal to 
the amount of liquid which drives the volumetric 
hydraulic motor, the ratio of the amounts tono 
85 equal to the ratio of the cylinder capacities* ' 
n«f u° apparatU8 - a " d 8 'r.ce the power, of 
Ihl fl„i qU w e8Ch ° f them to the product of 
2 th- T 8 ," d the P ressu re) are equal, the pressure 
on h i , Ue ' S P r °Portional to the pressure of the 
the out! iq A ,d approxim8te,y to tha Nations of 
lunS « 8 8 r8SUlt the ,uel flow regulator Is 
an P amotnt ^"f^ presSure 8nd can «*"» 8 "PPlV 
wknout is h2„ d,8 Per»sed with precision, ^ 

95 vate 9 tD provide 8 regulating 

The invention will now be described, by way of 
exa mp(B , with reference to the accompanying* 
drawing, the sole Figure of which Is a 
1 no il a ^ m JT atiC presentation of a control system 

iurbiS h th8 inVenti ° n ° f 8n aircraft «" 

The diagram shows an aircraft gas turbine 

cZnHcL" 10 "^ ° n 8n 8ircraft ,not shown) and 
, rte comprising a high-pressure compressor 3 
1 05 following a low-pressure compressor 2 which 

^ VerS H C °, mp . r ! SSad 8ir to 8 combustion chamber 
4, provided with a fuel injection manifold 4a and 
igniting injectors 46. The fuel burned in the 
combustion chamber 4 in the air delivered by the 

I 10 compressor, forms a stream of hot gases wNch 
pass successively through a high-pressure turbine 
h„no UP s * I he u h, '9 h -Pressure compressor 3 by a 
hollow shaft 6, then through a low-pressure 

I I s l U H me I C *°o Pled 10 tne ,ow -Pressure compressor 
fftl l S naft ( 8 . and from thence into a re-heat (or 
after-burner) duct 9 equipped with a re-heat fuel 
injection manifold 9a and connected to a jet 
h°?w- \ 0 m ^ h,Ch the outlet s °ctlon is controlled 

1 20 ,U . S tab,B f ' apS 1 08 8Ctuatad b V 8 ring of 
120 hydraulic actuators 106. 

C * ent u lf "J 3 *! Pump 1 1 ' termed a force pump 
and of which the drive shaft 1 1* is coupled to the 
engine 1 by a transmission (not shown), is 
supplied through piping 1 2 with fuel from a 

riZZTi Sh ° W r > 8nd de " Ver8 tna «"> l to two 
pipes 13. 1 3a which are connected respectively 

th J ZT" C ° nt ^' devica d8 slgnated as a whole by 
the reference 14 and to an emergency fuel pump 
1 5 which will be described hereinafter 
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The main control device 1 4 is of conventional 
type: it is connected to the jet engine 1 and to the 
airframe (not shown) of the aircraft by kinematic 
chains (not shown), which drives a main fuel 
5 pump (not shown), and introduce to the device 1 4 
various control parameters. The pressurized fuel 
which is dispensed to the device 1 4 leaves 
through a pipe 1 4a which is connected to the 
main fuel injection manifold 4a by means which 
1 0 will be described hereinafter. Means are provided 
within the device 1 4 for supplying igniting fuel to 
a pipe 146 terminating at a valve housing 14c, in 
turn connected by a pipe 1 4o* to the igniting 
injectors 46. These means further serve to supply, 
1 5 at will, re-heat fuel to a pipe 1 4e terminating at 
the re-heat injection manifold 9a, and fuel under 
pressure to a pipe 14r" terminating at a valve 
housing 1 4o connected by a pipe 1 4/i to a 
distributor 1 6 connected by pipes 1 6a, 1 66 to the 
20 nozzle actuators 1 06. Means (not shown) are 
similarly provided in the main control device to 
operate the distributor 1 6 so as to adapt the 
outlet section of the nozzle 1 0, at any given time, 
to the flight conditions of the aircraft. 
25 The emergency control device comprises 
essentially a hydraulic pump 1 7 coupled to the 
shaft 8 of the jet engine and driving a hydraulic 
motor 1 8 coupled to the emergency fuel pump 
1 5, which supplies the fuel, derived from the 
30 piping 1 3a to a pipe 1 5a terminating within an 
emergency control casing 1 9, which contains all 
the necessary apparatus to ensure simplified 
control of the engine 1 in the case of malfunction 
of the main control device: such apparatus will be 
35 further described hereinafter. 

The hydraulic pump 1 7 is of the rotating barrel 
and inclined plate type, and is coupled to the shaft 
8 through the intermediary of a torque-limiting 
coupling 8a constituted by a rod calibrated to 
40 rupture when a predetermined torque is 
exceeded. 

The pump 1 7 is self-regulating, (for example of 
the "Hele-Shaw" type) being associated with a 
regulator designated as an assembly by the 

45 reference numeral 1 7a, which causes variation In 
flow by regulating the inclination 0 of the plate 
(not shown) against which the piston rods (not 
shown) of the pump abut, so as to maintain the 
supply pressure at a constant value. 

50 The regulating member 1 7a is indicated 
diagrammatically by a piston/cylinder 
arrangement 20 of which the piston rod 21 
regulates the inclination B of the plate. A solenoid 
valve 23c operated by a switch 58 determines the 

55 value of supply pressure to the pump 1 7. When 
the valve 23c is non-energized or open, the 
delivery pressure of the pump 1 7 is maintained at 
2 1 0 bars. When the valve 23c is energized or 
closed, the delivery pressure of the pump 1 7 is 

60 held at a lower value, 1 1 0 bare, for example. 
The delivery pipe 24 of the pump 1 7 is 
connected to the inlet of the hydraulic motor 1 8, 
and the suction pipe 25 is connected to a 
hydraulic liquid reservoir 26, and is also 



65 connected the output of the hydraulic motor 1 8. 
The hydraulic motor 1 8 is a volumetric motor, for 
example with pistons, with a fixed capacity and 
drives through a rigid coupling 18a the 
emergency fuel pump 1 5, which is also 
70 volumetric, with vanes or with gear-wheels, for 
example, so that the pressure of the fuel delivered 
into the pipe 1 5a by the pump 1 5 is proportional 
to the pressure of the hydraulic liquid in the pipe 
24, as has been explained hereinbefore. A branch 
75 24a of the delivery pipe is connected, through the 
intermediary of a flow-limiting valve 27a and of a 
restricting valve 276, to the entry 27 of the supply 
circuit of the service apparatus of the airframe of 
the aircraft (not shown). 
80 The emergency control apparatus contained 
within the box 1 9 comprises a flow regulator 28 
receiving fuel from the pipe 1 5a through the 
intermediary of a throttle valve 29 associated 
with a density corrector 30, the flow regulator 
85 comprising a regulating.needle 28a rigid with a 
piston 286 subjected on both faces to pressures 
which are varied by actuating means designated 
as an assembly by the reference 31. 

As has been explained hereinbefore, the 
90 emergency fuel pump 1 5 supplies fuel at constant 
pressure to the pipe 1 5a. so that it will be able to 
apply corrections by means of a regulating valve 
to the flow dispensed through the dispensing 
needle 28a. In the embodiment illustrated, it has 
95 nevertheless been preferred to ensure regulation 
of the range of pressure of the fuel at the passage 
through the flow dispenser 28, by means of a 
regulating valve constituted by the throttle 23 
associated with the density corrector 30, 
1 00 particularly in order to take into account possible 
variations in pressure due to ageing of the 
hydraulic pump 1 7. This device 29 acts by 
controlling, by means of a small, constant, 
pressure differential, a throttle mounted in series 
1 05 with the flow regulator upstream thereof. As can 
be seen in the drawing, the throttle valve 29 is 
biased in the opening direction by the pressure pz 
of the fuel at the outlet of the dispenser 28, 
assisted by a spring 29a, and in the closure 
1 1 0 direction by the pressure p3 of the fuel discharged 
from the density corrector 30. This pressure p3 s 
defined by the force of a spring 30a, (controllable 
by means of a screw 306) which acts on a valve 
member 30c in the closure direction of a nozz | e 
1 1 5 30c/, supplied at the pressure p1 at the inlet of the 
regulator 28, in order to control a bleed to the 
outlet of this regulator through the throttle 30e 
protected by a filter 30f. The valve member 3QC 
being subjected in the opening sense to the 
1 20 pressure pi , the pressure difference p1 — p3 is 
determined by the force of the spring 30a; the 
latter holds it at a constant value (which may De 
modified in accordance with the density r of the 
fuel, by means of the regulator screw 306). The 
125 difference between the pressures p3 and p2 is 
maintained constant by the force of spring «a. n 
follows that the pressure difference p1 — pZ 'S 
thus maintained constant. 



A pipe 32 bleeds fuel from the pipe 1 5* 
through a filter 32e and supplies filtered fuel on 
the one hand to two cocks 33a. 336 of an 
assembly of three-way cocks 33 under the control 
of the aircraft pilot and, on the other hand 
through a throttle 32b. and the valve housing 14a 
to the d.stnbutor 1 6 of the nozzle actuators 1 06 
The outlet of the cock 33« is connected through 
a Pipe 36a to the nozzle distributor 1 6. The fuel 
dispensed by the needle 28a is lead by a pipe 34 
2^? "l termediar V of a relief valve 34*, to a 
shuttle valve 35, at which the outlet pipe 1 4a of 
the main regulation device also terminates and 
which is connected to the injection manifold 4a 

nnm1 9 1 ,"^ Pe ^ *"* t0 8UCt,0n <* forte 

pump 1 1 through a pipe 35b. The shuttle 35c of 

«h 3 ! has ^ 8nnu,ar Cambers 35*. 3Se 
and is biased to the right in the drawing by a 
spring 35* the right-hand end of the valve is 
connected by a pipe 36 to the outlet of the cock 
rr-° nd v y nen this pipe is under pressure 
pos tion shown), the shuttle 35c is moved to the 
left, in which position the annular chamber 35* 
provides communication between the pipes 34 
and 35a and the annular chamber 35a provides 
nfnT^r^" fr u m tha pipe 14a to *• ""urn 

hand^? 5 ^" 10 ^ 8 the shutt,B 35c to *• right 
hand position in which the annular chamber 3Sd 

provides communication between the pipes 14a 

and 35a and the shuttle 35c cuts off the pipe 34 

A pipe 37 bleeds fuel from the pipe 34 and 

supplies through a filter 37a a third cock 33c of 

« w l 9 T' 8t 18 conn «<*»d through a pipe 38 
and, through a non-return valve 38a to a valve 
housing 1 4c for supply of the ignition injectors 

As will be apparent from the drawing, each of 
the valve housings 14c and 1 Ag. which are 
40 connected respectively to a normal control pipe 
and to an emergency control pipe, contains a pair 

88 9a f h IOaded a 8prfn 0 and sorving 
automatically to isolate the operative circuit from 
the circuit inoperative at any given time. 

The actuating apparatus 3 1 Is of a type 
capable of actuating the dispensing needle 28* 
m such a manner that the amount of fuel C 

! UP f'i! d , t0 ^ e '"i***' 00 manifold 4a through the 
duct 34, is regulated as a function of a and of 
P83, a being the angle of the lever and ps3 the 
outlet pressure of the low-pressure compressor 
2. The pilot's emergency lever 39 is distinct from 
the pilot s main control lever (not shown), and a 
blocking device (not shown) enables the pilot to 
blockthat one of these two levers which is not in 
use. The parameter ps3 is Introduced into the 
emergency control system through a pair of 
capsules 40. 41 . The capsule 40 is supplied with 
air at pressure Ps3 through a pipe 40a 
connected to a pick-up 406 disposed at the 
output of the low pressure compressor 2. and the 
capsule 41 is subjected to vacuum. A control 
screw 40c enables adjustment of the forces 
exerted by the pair of capsules. 

The pair of capsules 40. 41 actuate a lever 42 
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which transmits through the intermediary of a 
roller 43 the force of the capsules to a lever 44 
serving to calculate the ratio C/Ps3 and to which 
there is applied, furthermore, the force of a spring 
45. adjustable by a screw 45a, the force of a 
spring 46 which senses the position of the 
dispensing needle 28a and the hydraulic return 
force exerted on the end of the lever 44 because It 
co-operates with two nozzles 44a, 446. in order 
to adjust the pressures applied to the piston 286 
of the dispensing needle. This arrangement is 
known by the term "balance of forces"; for a 
given position of tha roller 43. when the force of 
the capsules is not in equilibrium with the force of 
the spring 46, the lever 44 pivots and causes 
variation in the effective sections of the two 
nozzles 44a. 446, supplied through throttles 47a. 
476 with filtered fuel, bled at 32. and discharging 
into the casing 1 9 which is connected by a drain 
48 to the intake of the force pump 1 1 . The 
variation In the effective sections of the two 
nozzles 44a and 446 serves to modify the 
pressures acting on the two faces of the piston 
286, so that the dispensing needle 28a is 
90 displaced to a new equilibrium position. An 
abutment 49, adjusted by a screw 49a 
determines the minimum value of the amount of 
fuel C. 

The parameter a is introduced into the control 
system by the hand lever 39. The latter serves to 
displace a linear cam 50. which itself serves to 
displace the roller 43 through the Intermediary of 
a pivotal two-part, lever 5 1 , 52 biased apart by a 

1 nn « » n9 ' ^ 8 dam P |n 9 device 54 and of a lever 
100 55 transmitting through a rod 55a the 

displacement of the damping device of the roller 
43. This roller 43 enables the application of the 
desired value of the ratio C/Ps3 determined by the 
angle of the hand lever a. The damping device 54 
is constituted by a bellows which is compressed 
at low speeds and which distends in order to drive 
the lever 55 and the roller 43 to the "full gas" 
pos.tion.whilst filling up through openings (not 
shown) of small size. The spring 53 enables limits 
to be applied to the force transmitted to the 
damping device 54 when the hand lever 39 is 
displaced from "full gas" to "idling". When the 
lever is displaced in the opposite sense, a break 

occurs in the contact between the lever 51 52 

the cam and the damping device since the latter Is 
not of sufficient length. Pivoting of the lever 55 is 
limited by two adjustable abutments 56, 57 
which respectively define the minimum and ' 
maximum values of the ratio C/Ps3. 

The assembly of three-way cock 33 is 
controlled by the hand lever, and the pilot has 
under his control the switch 58 which effects 
the opening and closure of the solenoid valve 
23c. 

The engine 1 is normally controlled by the 
main control device. The solenoid valve 23c is 
closed, so that the hydraulic pump 1 7 delivers at 
a reduced pressure of 1 10 bars, the hydraulic 
motor 1 8 drives the pump 1 5 at a reduced span 
and the latter delivers fuel to the pipe 1 5a at a 
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pressure just sufficient to compensate for losses 
in the emergency control when inoperative; the 
valve 276 is closed and the service devices of the 
airframe of the aircraft (not shown) are supplied 
5 with hydraulic liquid by the main control system. 
The pressure being lower in the pipe 32 than in 
the pipe 14/, the valves of the valve housing 14$r 
take up a position such that the pipe 1 46 is 
supplied from the pipe 1 4r*, and the distributor 1 6 

10 <s actuated by means (not shown) which are 
provided in the main control system. The cocks 
336. 33c, are in positions such that their outlet 
ducts communicate with the interior of the casing 
1 9 and thus are at suction pressure of the force 

1 5 pump 1 1 , the outlet of the cocks 33s is blocked 
and cannot affect the operation of the distributor 
1 6. The shuttle 35 is moved by the spring 35/ into 
its right hand position, in which the pipe 35a 
(which supplies the injection manifold 4a) is 

20 connected to the pipe 1 4a of the main control 
system, and the valve housing 1 4c isolates the 
pipe 38 and provides communication between 
the pipe 1 44 (which is connected to the ignition 
injectors 46) with the pipe 1 46. 

25 In case of malfunction of the main control 
system, the pilot operates the switch 58 in order 
to open the solenoid valve 23c, thus placing the 
plate of the hydraulic pump 17 at an inclination 
such that the pump supplies hydraulic liquid at a 

30 constant pressure of 2 1 0 bars; the hydraulic 
- motor 1 8 then drives the pump 1 5 at a speed 
such that the pressure of the emergency fuel in 
the pipes 1 5c, 32, 34 and 37 increases to its 
operational value; the position of the valves of the 

35 valve housing 1 4o changeover, such that the pipe 
1 46 is supplied by the pipe 32. Moreover, the 
pressure in the branch 24a opens the stop valve 
276, such that the service apparatus of the 
airframe of the aircraft will be supplied with 

40 hydraulic liquid by the pump 1 7. 

The pilot actuates simultaneously the 
unillustrated device for blocking the main hand 
lever and unblocking the hand lever 39, and 
places this either in position for re-ignition (if the 

45 jet engine is flamed out) or directly in the flight 
position. In the re-ignition position, the cock 33s 
provides communication from the pipe 36s to the 
interior of the casing 1 9, so that the distributor 1 8 
(which is not actuated by the main control 

50 system, the latter being inoperative) is returned by 
its spring to the right in the drawing, and so that 
the pressure in the pipe 146 passes into the pipe 
1 66 and maintains the flaps of the nozzle 1 0a in 
the open position. The cock 336 is in a position 

55 such that the pressurized fuel passes from the 
pipe 32 to the pipe 36 end returns the shuttle 35c 
to the left, that is to say into the position shown in 
which the annular chamber 3&d provides 
communication between the pipes 34 and 35a, 

60 thus supplying the main injection manifold 4a 
with fuel dispensed by the emergency control. 
The cock 33c provides communication between 
the pipes 37 and 38, so that the pressurized fuel 
in the pipe 37 passes into the pipe 38, returns the 

65 corresponding valve of the valve housing 1 4c, and 
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passes into the ignition injectors 46. It is then 
possible to actuate an ignition device (not shown) 
in order to ignite the fuel atomized by the 
injectors 46, which ignites in turn fuel atomized 

70 by the main injection manifold 4a. It is then 
possible to displace the hand lever 39 into the 
flight position. 

In this flight position, the three cocks 33a, 
336, 33c are in the position shown. The fluid 

7 5 under pressure passes from the pipe 32 into the 
pipe 36s and returns the distributor 1 6 to the 
position shown, so that the pressure in the pipe 
1 46 passes into the pipe 1 6s and maintains the 
nozzle in the closed position. The pipe 38 is cut 

80 off so that the ignition injectors 46 are no longer 
supplied. The shuttle 35c remains in the position 
shown, so that combustion is maintained in the 
chamber 4 by fuel dispensed through the needle 
28a, the pilot having the facility of applying by 

85 means of the hand lever 39 various values.of the 
ratio C/Ps3 in order to control the rating of the jet 
engine. 

If the pilot increases the selected value of the 
ratio C/Ps3 which is translated by a displacement 
90 of the roller 43 upwardly in the drawing and thus 
by a reduction in the force exerted by the capsules 
40 — 41 on the lever 44, the latter will turn in the 
clockwise sense. An increase in the effective 
bleed section of the nozzle 446 follows and a 
95 reduction of that of the nozzle 44s, and as a result 
a lack of balance arises between the pressures 
acting on the faces of the piston 286, this lack of 
balance causing displacement of the dispensing 
needle 28a to the left, until the resultant increase 

1 00 of the force applied by the spring 46 on the lever 
44 returns this to the intermediate position. The 
amount of fuel dispensed by the needle 28s will 
thus increase, which will tend to reduce the 
pressure of fuel in the pipe 1 5s. Since this 

105 pressure is, as has been explained hereinbefore, 
necessarily proportional to the hydraulic liquid 
pressure in the pipe 24, the hydraulic motor 1 8 
has a tendency to accelerate so that the pump 1 5 
will re-establish the proportionality of these two 

110 pressures. The acceleration of the hydraulic motor 
18, causing an increase in the amount of 
hydraulic liquid, will trigger the intervention of the 
control 1 7a, which will maintain at 2 1 0 bars the 
hydraulic liquid pressure in the pipe 24, so that 

115 the fuel pressure in the pipe 1 5a, will be returned 
to its original value. 

The emergency control device which has just 
been described enables the following advantages 
to be achieved: — • 

120 1 . The volumetric pump 1 5 is driven at a variable 
speed, and the necessity is thereby avoided of 
returning a part of the fuel to the suction intake, 
which gives rise to an undesirable heating up of 
the fuel and more rapid wear of the pump. The 

125 pump supplies the exact amount of fuel which the 
engine consumes, and no more. 

2. The hydraulic motor 1 8 is a motor with fixed 
capacity and is driven by the hydraulic liquid 
delivered by the self-regulating pump 1 7. It is 

1 30 thus possible to meke use of a hydraulic liquid 



which is much more viscnn« . 

silver. The viabilitJ 5 thf ^ ° f C ° PPer 0r of 
5 -nd of the h^^n^^S,*- pump 

dangerous 2.™ JilX' d088 not 9 fve to 

Condons dS* V 5 " n0t ' " in ""ventional 
chilnV2« !" by 8 mech *nical kinematic 
malSnc^nn ^ ^ arefore be '"mobilised by 
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Sr?rT!? d that * to P ° 88ib ' 8 to modify the 
described arrangement so as to use a device in 
accordance with the invention as a malrTct™. 
Claims 

« «n J ' A COntr °' device fer an a'^raft gas turbine 
dZn^w mPri8in ? 9 flW ' s «''-'egula?ing pJmp 
driven by the engine and arranged to del ver 

o V ;S iqUid , , ° 8 hvdrau,,c volumetric motor 
reg 9 ula e to! , . rOU9h th9 int8rm8d 'ary of a flow 



_GB_2_012__367 A 

45 2. A device according to claim 1 whemin m» 
volumetric hydraulic motor and the wlum j?ri? 

3. A device according to claim 1 or claim 2 
wherein the delivery pipe of the hydraulic 
volumetric pump is provided with a branch 

55 serc^eWc^^T" 9 ! 10 *• 8Upp, V c,reu 't of 
whTh * k * ° f , the a,rframa of the aircraft on 
which the engine is mounted. 

*^ d l Vic ! according to one of claims 1 to 2 
where n the device constitutes an emergency 
control system in which th. volumetric pZ? 
60 coupled to the hydraulic motor is serrate torn 
the pump supplying the main control *hu*T 
f u P ^1 ing for cha naaover of the supply 
circuit of injectors either from fuel supplied bv th. 
main control, or fuel supplied by the«m.™J?~, 

being then connected to a return pipe. 

5. A device according to claim 4 whamin *h. 
Injector suppiy circuit starting from'tne 
7n 9 h- e . r99n , CV ^ , f' pump is Provided with means for 
l j P £ YOffuei ""o-erprewure. an actuating 
let n^ r ^ tr0 '" no the 9 ' 8Ct, on .action of the 

75 6. A control device for an aircraft oa» turHt*. 
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